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FIG. 1 
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FIG. 2 



3/20 



STORING ANALYTICAL REAGENT IN A REAGENT CHAMBER 

COUPLED TO A FLUIDS ANALYZER IN A FORMATION TESTER 
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TRANSPORTING THE FORMATION TESTER DOWNHOLE 
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ESTABLISHING FLUID COMMUNICATION 

BETWEEN FORMATION FLUID 
AND FLUID IN THE FLOW-LINE OF THE FLUIDS ANALYZER 
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DRAWING FORMATION FLUID INTO THE FLOW-LINE 
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INJECTING A SELECTED VOLUME OF ANALYTICAL REAGENT 
INTO FORMATION FLUID 
TO MAKE A MIXTURE OF FORMATION FLUID AND ANALYTICAL REAGENT 
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MOVING THE MIXTURE THROUGH THE CELL OF A SPECTRAL ANALYZER 
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MEASURING OPTICAL DENSITY OF THE MIXTURE 
IN THE CELL OF THE SPECTRAL ANALYZER 
TO PRODUCE A TIME SERIES OF OPTICAL DENSITY VALUES 
AT MULTIPLE WAVELENGTHS 



317 



ADJUSTING THE VOLUME OF ANALYTICAL REAGENT 

AND REPEATING STEPS 315-316 
UNTIL OPTICAL DENSITY VALUES CAN BE VALIDATED 
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STORING VALIDATED OPTICAL DENSITY VALUES 
AS A TIME SERIES TABLE OF SPECTRAL VALUES 



USING THE TIME SERIES TABLE OF SPECTRAL VALUES 
TO PRODUCE AN ANALYSIS OF FORMATION FLUID 
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FIG. 3 
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STOPPING FLOW-LINE PUMP 51 



CLOSING FIRST FLOW-LINE ISOLATION VALVE VI 



OPENING REAGENT CONTAINER VALVE V2 
AND BYPASS VALVE V4 



RUNNING INJECTOR PUMP 32 AT A PREDETERMINED PUMP RATE 
FOR A PREDETERMINED INJECTION TIME 
SO AS TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM THE REAGENT CONTAINER 31 INTO FLOW-LINE 30, 

THEREBY CREATING A STOPPED MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 



CLOSING REAGENT CONTAINER ISOLATION VALVE V2 
AND BYPASS VALVE V4 



OPENING FLOW-LINE ISOLATION VALVE VI 



RE-STARTING FLOW-LINE PUMP 51 
THEREBY MOVING THE MIXTURE 
THROUGH THE CELL OF THE SPECTRAL ANALYZER 



FIG. 4 
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INJECTING A SELECTED VOLUME OF ANALYTICAL REAGENT 
INTO FORMATION FLUID. AND 
MOVING A MIXTURE OF FORMATION FLUID AND ANALYTICAL REAGENT 
THROUGH THE CELL OF A SPECTRAL ANALYZER 
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MEASURING OPTICAL DENSITY 
OF A MIXTURE OF FORMATION FLUID AND REAGENT 
AT INTERVALS OF TIME DURING A PERIOD OF TIME 
CORRESPONDING TO PASSAGE THROUGH THE SPECTRAL ANALYZER 
OF A SINGLE MIXTURE OF FORMATION FLUID AND REAGENT 
TO PRODUCE AND STORE A SET OF OPTICAL DENSITY VALUES 



REPEATING STEPS 51 1-513 
WITH THE NEW INJECTION VOLUME 

* — 

ADJUSTING THE INJECTION VOLUME 
TO A NEW INJECTION VOLUME 

IN ACCORDANCE WITH 
MEASURED OPTICAL DENSITY 
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STORING VALIDATED OPTICAL DENSITY VALUES 
AS A TIME SERIES TABLE OF SPECTRAL VALUES 





FIG. 5 
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FIG. 6 
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OPENING REAGENT CONTAINER VALVE V2 








RUNNING INJECTOR PUMP 32 AT A PREDETERMINED PUMP RATE 
FOR A PREDETERMINED INJECTION TIME 
SO AS TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 31 INTO FLOW-LINE 30, 
THEREBY CREATING A FLOWING MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 
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CLOSING REAGENT CONTAINER ISOLATION VALVE V2 
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FIG. 7 
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FIG. 8 
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STOPPING FLOW-LINE PUMP 51 TO STOP PUMPOUT 
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CLOSING FIRST AND SECOND FLOW-LINE ISOLATION VALVES 
VI AND V3 
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OPENING REAGENT CONTAINER ISOLATION VALVE V2 







HOLDING REAGENT CONTAINER ISOLATION VALVE V2 OPEN 
FOR A PREDETERMINED INJECTION TIME 
TO ALLOW WELLBORE PRESSURE 
TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 35 INTO FLOW-LINE 30, 
THEREBY CREATING A STOPPED MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 
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CLOSING REAGENT CONTAINER ISOLATION VALVE V2 
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OPENING FIRST AND SECOND FLOW-LINE ISOLATION VALVES 
VI ANDV3 
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RE-STARTING FLOW-LINE PUMP 51 
THEREBY MOVING THE MIXTURE 
THROUGH THE CELL OF THE SPECTRAL ANALYZER 



FIG. 9 
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FIG. 10 
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OPENING REAGENT CONTAINER VALVE V2 
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HOLDING REAGENT CONTAINER ISOLATION VALVE V2 OPEN 
FOR A PREDETERMINED TIME 
TO ALLOW WELLBORE PRESSURE 
TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 35 INTO FLOW-LINE 30, 
THEREBY CREATING A MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 
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CLOSING REAGENT CONTAINER ISOLATION VALVE V2 







1111 



1113 



FIG. 11 
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FIG. 12 
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SETTING THROTTLE VALVE V8 








HOLDING THROTTLE VALVE V8 OPEN 
AT A PREDETERMINED THROTTLE SETTING 
FOR A PREDETERMINED THROTTLE TIME 
TO ALLOW WELLBORE PRESSURE 
TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 35 INTO FLOW-LINE 30, 
THEREBY CREATING A FLOWING MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 








CLOSING THROTTLE VALVE V8 
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FIG. 13 
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FIG. 14 
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STOPPING FLOW-LINE PUMP 51 



± 

CLOSING FLOW-LINE ISOLATION VALVES VI AND V3 



OPENING REAGENT CONTAINER VALVE V2 
AND FLUID CONTAINER ISOLATION VALVE V7 



± 

RUNNING EXTRACTOR PUMP 34 AT A PREDETERMINED PUMP RATE 
FOR A PREDETERMINED EXTRACTION TIME 
SO AS TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 35 INTO FLOW-LINE 30, 
THEREBY CREATING A STOPPED MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 



CLOSING REAGENT CONTAINER ISOLATION VALVE V2 
AND FLUID CONTAINER ISOLATION VALVE V7 
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OPENING FLOW-LINE ISOLATION VALVES VI AND V3 
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RE-STARTING FLOW-LINE PUMP 51 
THEREBY MOVING THE MIXTURE 
THROUGH THE CELL OF THE SPECTRAL ANALYZER 



FIG. 15 
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FIG. 16 
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STOPPING FLOW-LINE PUMP 51 
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CLOSING FLOW-LINE ISOLATION VALVE V1 



1712 



OPENING REAGENT CONTAINER VALVE V2 



1713 



RUNNING FLOW-LINE PUMP 51 AT A PREDETERMINED PUMP RATE 
FOR A PREDETERMINED EXTRACTION TIME 
SO AS TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 35 INTO FLOW-LINE 30. 
THEREBY CREATING A STOPPED MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 



1714 



1 


f 


1716 


CLOSING REAGENT CONTAINER ISOLATION VALVE V2 
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OPENING FLOW-LINE ISOLATION VALVE VI 
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RE-STARTING FLOW-LINE PUMP 51 
THEREBY MOVING THE MIXTURE 
THROUGH THE CELL OF THE SPECTRAL ANALYZER 
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FIG. 17 
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FIG. 18 
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STOPPING FLOW-UNE PUMP 51 
CLOSING FLOW-LINE ISOLATION VALVES VI AND V3 

1 

OPENING FLUID CONTAINER ISOLATION VALVE V7 
THEN OPENING REAGENT CONTAINER VALVE V2 

HOLDING COARSE AND FINE METERING VALVES V10 AND V1 1 
AT PREDEFINED SETTINGS 
FOR A PREDETERMINED EXTRACTION TIME 
SO AS TO INJECT A PREDETERMINED VOLUME OF REAGENT 
FROM REAGENT CONTAINER 35 INTO FLOW-UNE 30, 
THEREBY CREATING A STOPPED MIXTURE 
OF FORMATION FLUID AND REAGENT IN THE FLOW-LINE 



CLOSING FLUID CONTAINER ISOLATION VALVE V7 
THEN CLOSING REAGENT CONTAINER ISOLATION VALVE V2 

OPENING FLOW-LINE ISOLATION VALVES V1 AND V3 

RE-STARTING FLOW-LINE PUMP 51 
THEREBY MOVING THE MIXTURE 
THROUGH THE CELL OF THE SPECTRAL ANALYZER 
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FIG. 20A 
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FIG. 20B 



